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The same conclusion holds good when the phases are unrestricted. From (4), § 2, if A=l,
P2 = n + 22 cos (a, - ai),    ........................(2)
where under the sign of summation are to be included the cosines of the •^•n (n— ]) differences of phase. When the phases are arbitrary, this sum is as likely to be positive as negative, and thus the mean value of P2 is n.
The reader must bo on his guard here against a fallacy which has misled some high authorities. We have not proved that when, n is large there is any tendency for a single combination to give the intensity equal to n, but the quite different proposition that in a large number of trials, in each of which the phases are rearranged arbitrarily, the mean intensity will tend more and more to the value n. It is true that even in a single combination there is no reason why any of the cosines in (2) should be positive rather than negative, and from this we may infer that when n is increased the sum of the terms tends to vanish in comparison with the number of terms. But, the number of terms being of the order nz, we can infer nothing as to the value of the sum of the series in comparison with n.
Indeed it is not true that the intensity in a single combination approximates to «, when n is large. It can be proved* that the probability of a resultant intermediate in amplitude between r and r + dr is
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The probability of an amplitude less than r is thus
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or, which is the same thing, the probability of an amplitude greater than r is
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The accompanying table gives the probabilities of intensities less than the fractions -of n named in the first column. For example, the probability of intensity less than n is '6321.
•05	•0488	•80	i •5506
•10	•0952	1-00	•6321
•20	•1813	1-50	•7768
•40	•3296	2-00	•8647
•60	•4512	3-00	•9502
It will be seen that, however great n may be, there is a fair chance of considerable relative fluctuations of intensity in consecutive combinations.
* Phil. Mag. Aug. 1880 [Vol. i. p. 491].he brilliancy we substitute regular reflectors for diffusing screens, the method breaks down altogether by the apparent illumination becoming independent of the distance of the source of light.
